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Background: The association between atrial fibrillation (AF) and heart failure (HF) is recognized for a century. The pathophysiological relationship 
between AF and HF has been only partially elucidated and tachycardia-induced cardiomyopathy is thought to be most common etiology. We 
hypothesized that AF causes acute longitudinal left ventricular dysfunction in well rate-controlled patients.
Methods: During follow-up of 44 consecutive AF patients who were treated with direct current (DC) defibrillation followed by pulmonary-vein 
isolation with radiofrequency catheter ablation (n=37) or with DC alone (n=7), we could observe 14 patients with relapse of AF within 2 days. In 
addition to routine echocardiographic assessment, LV global longitudinal strain from apical views and LV global circumferential strain from short-
axis view of papillary muscle level were monitored for 3 phases: before sinus restoration, during sinus rhythm (SR), and after the recurrence of AF.
Results: During sinus restoration, peak systolic wave velocity of pulmonary venous flow, stroke volume, and the longitudinal LV strains had 
significantly improved compared to those in AF conditions. Contrary to these findings, the global circumferential LV strain did not show significant 
improvement during SR.
Conclusion: Longitudinal LV dysfunction occurs immediately after the onset of AF, meanwhile, the short axis LV function is relatively preserved 
during AF in well rate-controlled patients.
Change in echocardiographic parameter during sinus restoration
Echoparameters AF sinus restoration After AF relapsing P value (ANOVA)
LVDd (cm) 4.5±0.4 4.8±0.5 4.6±0.4 ns
Fractional Shortening (%) 36±9 40±7 37±4 ns
TMF-E (m/s) 0.78±0.13 0.82±0.17 0.84±0.21 ns
PVF-S (m/s) 0.25±0.10 0.44±0.14 0.29±0.08 <0.0001
LVOT Velocity-Time Integral (cm) 14.6±3.7 18.8±2.8 15.1±3.5 0.0001
Global Longitudinal LV strain ALAX (%) -12.6±3.0 -17.4±2.8 -13.8±3.0 <0.0001
Global Longitudinal LV strain A2CH (%) -12.5±2.6 -17.2±2.7 -14.5±3.1 <0.0001
Global Longitudinal LV strain A4CH (%) -14.0±3.0 -18.8±3.3 -14.3±1.5 <0.0001
Global circumferential Strain (%) -17.7±4.5 -21.3±4.1 -19.7±4.0 ns
